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if the furnace construction is good the atmosphere above the batch
is oxidizing and long lazy reducing flames do not sweep across the
top of the pot and tend to reduce the ferric state of the iron. In the
regenerative type of furnace a reducing atmosphere is avoided by
first shutting off the gas on one side of the furnace, opening the
butterfly, and then waiting for half a minute before turning on the
gas on the opposite side of the furnace. This plan enables the fur-
nace to get into proper balance and draft, and eliminates the pres-
ence of black sooty flames every time the direction of gas flow is
reversed (10 or 20 minute intervals). Experience with furnaces indi-
cates that the regulation of the temperature of the glass-melting
furnaces is one of the most ^important factors in the manufacture
of optical glass; this applies not only to preheating and baking of
the empty pots, but also to the filling-in and the glass-melting
temperatures.

The filling in of the batch and the complete melting and solution
of the batch components is accompanied by an evolution of the vola-
tile components of the batch; the final product is a solution of silicates
free from bubbles. Experience has shown that agitation or vigorous
stirring of the melt during, and especially toward the end of the filling-
in period accelerates -the solution and melting down of the batch and
tends furthermore to reduce the differences in concentration in dif-
ferent parts of the melt. In particular it prevents the heavy lead
oxide components of the batch from sinking to the bottom and thus
forming a heavy layer which later is difficult to eliminate. Moreover,
the stirring of the melt during the period of intense chemical reaction
tends to favor the escape of any bubbles which may be formed.
The stirring should not be so violent that the foam which forms on
on the surface of the glass melt is stirred into the glass mass. Stirring
at this period decreases the time of melting and shields the pot from
attack by the solutions and cuts down the amount of gas used. As a
result of the intensive study of these factors Dr. G. W. Morey,23 of
the Geophysical Laboratory, was able to shorten the melting period
from 36 hours to 24 hours.

At the end of the filling-in period, the glass is fairly well melted,
but the chemical reactions, which take place and which mean the
replacement of carbonates and nitrates by silicates and borates (if
boron be present) and the driving off of the volatile gases, require
some hours for completion; during most of this period the molten
glass is filled with small bubbles and the escaping gases and chemical
reactions tend to keep the temperature of the melt down. Toward
the end of the process, the volatile gases have for the most part es-
caped. The temperature of the melt may now rise. The evolution of
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